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PORTABLE TERMINAL 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[1] The present invention relates to a portable terminal, and more particularly, to 
a camera device mounted to a portable terminal. 

2. Background of the Related Art 

[2] In general, portable terminal is a device for executing various functions while 
carried along by persons. For example, the portable terminal may be portable telephone, 
PDA, etc. Recently, such a portable terminal mounted with a camera has been come into 
the market. 

[3] FIG. 1 shows a perspective view of a related art portable terminal having a 
camera. As shown in FIG. 1, all kinds of components including a main board are provided 
within the main body portion 1 . On the front surface of the main body portion 1, a plurality 
of keys 3 such as number keys are provided below function keys to input various 
information. 

[4] On one end of the main body portion 1, a hinge unit 5 is provided. Through 
the hinge unit 5, a display portion 7 is rotatably connected to the main body portion 1. In 
the display portion, display screen 8 is provided in the surface corresponding to the front 
surface where the keys 3 are provided. A variety of information is displayed on the display 
screen. 
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[5] The display portion 7 can be folded against the front surface of the main body 
portion 1 so that the display screen is adjacent the keys 3 or unfolded as shown in FIG. 1 . 
According to the type of the hinge unit 5, not only the display portion 7 can be folded or 
unfolded against the main body portion 1, but the display portion also can be swiveled left 
and right relative to the front surface of the main body portion 1 in the unfolded position. 

[6] In one side of the main body portion 1, generally the side where the main 
body portion is connected to the display portion 7, a camera 10 is installed. The camera 10 
has its sight line (shown by an arrow B in FIG. 2) fixed to face backward of the main body 
portion 1. Of course, the camera 10 is constituted to freely turn around an axis of its sight 
line for focusing with respect to the main body portion 1. 

[7] In the related art portable terminal described above, an image captured on the 
lens of the camera 10 is displayed on the display screen 8 of the display portion 7, which 
serves as a viewfinder. Accordingly, a user determines the composition of a picture while 
watching the display screen 8. 

[8] As described above, the related art portable terminal has various disadvantages. 
Since the user determines the composition of a picture while watching the display screen 8, 
the user places an object of the picture habitually on the extension line of an arrow of a 
direction orthogonal to the display screen 8. Accordingly, as shown in FIG. 2, the sight line 
of the camera 10 is parallel to the direction orthogonal to the surface of the display screen 8 
when the display portion 7 is fully unfolded with respect to the main body portion 1. 
However, in the related art, when a user tries to take a picture in a state of the portable 
terminal where the display portion 7 is not fully unfolded, the sight line of the camera 10 and 
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the direction orthogonal to the surface of the display screen 8 are not parallel to each other 
so that the user has difficulty in correctly displaying an object on the display screen. For 
example, where a display screen is configured to freely rotate with respect to a main body 
portion, it would be inconvenient for a user to move or rotate the camera in this way and in 
that way in order to correcdy display an object on the display screen. 

[9] The above references are incorporated by reference herein where appropriate 
for appropriate teachings of additional or alternative details, features and/or technical 
background. 

SUMMARY OF THE INVENTION 

[10] An object of the invention is to solve at least the above problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 

[11] An object of the present invention is to provide a portable terminal that is 
capable of providing a camera with a prescribed relationship to a rotatable display unit of the 
portable terminal. 

[12] Another object of the present invention is to provide a portable terminal that 
is capable of making the sight line of a camera cooperate correspondingly to the unfolded 
extent of a display portion. 

[13] Another object of the present invention is to provide a portable terminal that 
is capable of having the sight line of a camera and the direction orthogonal to the surface of 
a display screen, which operates as a viewfinder, always parallel to each other. 
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[14] In order to achieve at least the above objects and advantages in a whole or in 
part, in accordance with one aspect of the present invention there is provided a cam 
structure that includes a driving cam provided on a side of a first body, a follower cam 
provided on a side of a second body that cooperates with the driving cam and a member 
installed in the second body and configured to provide resistant force to the rotation of a 
second body, wherein the follower cam rotates cooperatively with the rotation of the driving 
cam while overcoming the resilient force of the resilient member in the course of rotation of 
the driving cam. 

[15] To further achieve at least the above objects in a whole or in part, in 
accordance with on aspect of the present invention there is provided a portable terminal that 
includes a flip-type phone having first and second units and a camera coupled to move in 
relation to movement of one of said units. 

[16] To further achieve at least the above objects and advantages in a whole or in 
part, in accordance with one aspect of the present invention there is provided a portable 
terminal that includes a camera configured to provide an image of an object to a display 
screen and a cooperating mechanism configured to move the camera in relation to the 
display screen. 

[17] To further achieve at least the above objects and advantages in a whole or in 
part, in accordance with one aspect of the present invention there is provided a method that 
includes providing a camera in a flip type phone having a display in first body that is 
rotatably coupled to a second body and moving the camera in a prescribed relationship to 
movements of the first body. 
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[18] To further achieve at least the above objects and advantages in a whole or in 
part, in accordance with one aspect of the present invention there is provided a portable 
terminal that includes a main body portion, a display portion provided with a display screen 
and rotatably coupled to the main body portion to be folded or unfolded with respect to the 
main body portion, a camera configured to provide an image of an object to the display 
screen, and a cooperating mechanism configured to cause the camera to change its sight line 
in response to movement of the display portion. 

[19] Additional advantages, objects, and features of the invention will be set forth 
in part in the description which follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or may be learned from practice 
of the invention. The objects and advantages of the invention may be realized and attained 
as particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[20] The invention will be described in detail with reference to the following 
drawings in which like reference numerals refer to like elements wherein: 

[21] FIG. 1 is a diagram showing a perspective view of a related art portable 
terminal; 

[22] FIG. 2 is a diagram showing a side view of a related art portable terminal in 

use; 

[23] FIG. 3a is a diagram showing a schematic cross sectional side view of a 
structure of a preferred embodiment of a portable terminal provided with camera device 
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according to the present invention where a display portion thereof is unfolded with respect 
to its main body; 

[24] FIG. 3b is a diagram showing a schematic cross sectional side view of a 
preferred embodiment of a portable terminal provided with a camera device according to the 
present invention where a display portion thereof is folded against its main body; 

[25] FIG. 3c is a diagram showing a front view of a preferred embodiment of a 
portable terminal provided with a camera device according to the present invention; 

[26] FIG. 3d is a diagram showing a plan view of a related art portable terminal 
provided with a camera device according to the present invention; 

[27] FIG. 3e is a diagram showing a perspective view a preferred embodiment of a 
portable terminal according to the present invention; 

[28] FIG. 4a is a diagram showing an operational state of a preferred embodiment 
of the present invention where the display portion thereof is folded against its main body; 

[29] FIG. 4b is a diagram showing an operational state of a preferred embodiment 
of the present invention where the display portion thereof is fully unfolded from its main 
body; 

[30] FIG. 4c is a view showing the operational state of a preferred embodiment of 
the present invention where the display portion thereof is not fully unfolded from its main 
body; and 

[31] FIG. 4d is a diagram showing an operational state of a preferred embodiment 
of a portable terminal according to the present invention where the display portion thereof is 
swiveled so as to expose its display screen outside. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[32] In FIG. 3a, the structure of a portable terminal provided with an embodiment 
of a camera device according to the present invention wherein the display portion thereof is 
unfolded with respect to its main body is shown in a schematic cross sectional view. In FIG. 
3b, the structure of a portable terminal provided with an embodiment of a camera device 
according to the present invention wherein the display portion thereof is folded against its 
main body is shown in a schematic cross sectional view. In FIG. 3c, a front view of a folder 
type portable terminal provided with a camera device according to an embodiment of the 
present invention is shown. In FIG. 3d, a plan view of a portable terminal provided with a 
camera device according to an embodiment of the present invention is shown. FIG. 3e is a 
perspective view showing an embodiment of the present invention. 

[33] As shown in FIGS. 3a — 3e, a main body portion 20 of an embodiment of a 
portable terminal according to the present invention has an approximately flat cube shape. 
Various kinds of known prior art components constituting the portable terminal are 
provided within the main body portion 20. For example, a main board, a communication 
module and the like may be provided. However, the present invention is not intended to be 
so limited. On the front surface of the main body portion 20, a plurality of keys including 
function keys (not shown) can be provided. 

[34] A display portion 30 can be coupled to one side of the main body portion 20. 
The display portion 30 has a display screen (not shown) on the surface that corresponds to 
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the front surface of the main body portion 20. The display screen serves to display all kinds 
of information as well as serving as a viewfinder as described below. 

[35] The main body portion 20 and the display portion 30 can be rotatably coupled 
to each other by various known prior art devices such as a hinge unit 40. The hinge unit 40 
can be integrally provided to the main body portion 20 and display portion 30, respectively. 
Depending on design, the hinge unit 40 could be operated to fold or unfold the display 
portion 30 with respect to the main body portion 20 and swivel the display portion 30 about 
an axis in a direction orthogonal to the rotation axis about which the display portion 30 is 
folded or unfolded relative to the main body portion 20. 

[36] On one side of the main body portion 20, a camera chamber 21 can be 
formed. The camera chamber 21 is preferably provided in the upper end of the main body 
20 portion to open in a direction of a rear or upper surface of the main body 20. 

[37] In the camera chamber 21, a camera 50 can be secured or seated. The camera 
50 can have at least a lens so as to provide an image of an object to the display portion 30 
and the main body portion 20. On both sides of outer surfaces of the camera 50, hinge pin 
52 or the like can be provided. The hinge pin 52 can rotatably install the camera 50 inside 
the camera chamber 21. For example, the hinge pin 52 can be inserted through a hinge hole 
(not shown) formed in the inner wall of the camera chamber 21 so as to rotate there about. 

[38] On the outer surface of the camera 50, a spring rest 53 can be formed. On 
the spring rest 52, one end of a spring 54 can be supported. Accordingly, the spring 54 can 
provide resilient force for rotating the camera 50 about the hinge pin 52 in one direction. 
For this reason, the other end of the spring 54 can be supported on one side of the camera 



8 



chamber 21. It is preferred that the spring 54 can be provided on both ends of the camera 
50 for the stability of the spring 54. 

[39] The spring 54 is shown as a torsion spring in embodiments of a portable 
terminal according to the present embodiment. However, the present invention is not 
intended to be so limited. For example, the spring 54 does not have to limited to such 
torsion spring nor have to be necessarily installed as shown. Any type of spring or different 
resistant device will do if it provides a resilient force to the camera in a designated direction. 

[40] In addition, in the side of the display portion 30, a driving cam 62 can be 
provided to rotate with a follower cam 60. The driving cam 62 is preferably provided near 
the side of the hinge unit 40 as shown in FIGS. 3a-3e. Thus, on the component of the hinge 
unit 40 rotating integrally with the display portion 30, the driving cam 62 can be formed. 
However, it should not be limited to such structure. Alternatively, driving cam 62 can be 
provided to the display portion 30 regardless of the structure of the hinge unit 40. 

[41] As shown for example in FIG. 3b, the driving cam 62 can include a curved 
surface portion 62r having a predetermined curvature, and a plane portion 62p formed flat. 
For example, around the circumference of the rotating portion of a hinge unit, curved 
surface portion 62r and plane portion 62p are continuously formed. The follower cam 60 
can include a first plane (e.g., flat) portion 60a and a second plane portion 60b. 

[42] Operations of a camera device of a folder type embodiment of a portable 
terminal according to the present invention will now be described. First, in a state shown in 
FIG. 4a, the front surface of the main body portion 20 can be opposed to the display screen 
of the display portion 30, that is, display portion 30 is folded against the main body portion 
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20. At this time, the curved surface portion 62r can contact the first plane portion 60a of 
the follower cam 60. In such state, the spring 54 can be elastically deformed so that both 
ends of the spring are adjacent to each other. 

[43] In this state, when a user unfolds the display portion 30 with respect to the 
main body portion 20, the first plane portion 60a of the follower cam 60 and the curved 
plane portion 62r can be guided to each other. When the plane portion 62p meets the 
follower cam 60, the camera 50 rotates about the hinge pin 52 (e.g., in a counter clockwise 
shown in FIG. 4a) using the restoring force of the spring 54. 

[44] When operating as described above, a second plane portion 60b of the 
follower cam 60 and a plane portion 62p of the driving cam 62 can come into contact with 
each other. Preferably, while the second plane portion 60b of the follower cam 60 and the 
plane portion 62p of the driving cam 62 are guided and contacted to each other, the sight 
line (arrow A) of the camera 40 and the direction orthogonal to the surface of the display 
portion 30 (e.g., preferably the display screen) are parallel to each other. 

[45] Accordingly, between the state wherein the display portion 30 is unfolded 
more than a predetermined angle with respect to the main body portion 20 (e.g., the state 
where a user can usually see the display screen of the display portion 30 while the user holds 
the main body portion 20 such as about 90°) and the state wherein the display portion 30 is 
fully unfolded (e.g., 180°), the second plane portion 60b of the follower cam 60 and the 
plane portion 62p of the driving cam 62 contact each other to rotate the camera 50 together 
(e.g., a prescribed relationship) with the rotation of the display portion 30. For example, the 
second plane portion 60b of the follower cam 60 and the plane portion 62p of the driving 
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cam 62 contact each other continuously at that time. Of course, the sight line of the camera 
40 and the direction orthogonal to the surface of the surface of the display screen can be 
maintained parallel to each other. Such a state at an exemplary angle is shown in FIG. 4c. 

[46] As shown in FIG. 4d, the display portion 30 can be swiveled and rotated (e.g., 
folded) relative to the main body portion 20 so that the display portion 30 is folded against 
the main body portion 20. As shown in FIG. 4d, the display screen of the display portion 30 
can be exposed to the outside such that a user can use the display screen as a viewfinder in a 
folded position of the portable terminal. Thereby, also in a state shown in FIG. 4d, an 
object can have its picture taken by the camera 50. In such a state, similar to the state shown 
in FIG. 4a, the first plane portion 60a of the follower cam 60 and the curved surfece portion 
62r of the driving cam 62 can be guided to each other. Further, a sight line of the camera 50 
and the direction orthogonal to the surface of the display screen are parallel in FIG. 4d. 

[47] Any reference in this specification to "one embodiment," "an embodiment," 
"example embodiment," etc., means that a particular feature, structure, or characteristic 
described in connection with the embodiment is included in at least one embodiment of the 
invention. The appearances of such phrases in various places in the specification are not 
necessarily all referring to the same embodiment. Further, when a particular feature, 
structure, or characteristic is described in connection with any embodiment, it is submitted 
that it is within the purview of one skilled in the art to effect such feature, structure, or 
characteristic in connection with other ones of the embodiments. Furthermore, for ease of 
understanding, certain method procedures may have been delineated as separate procedures; 
however, these separately delineated procedures should not be construed as necessarily order 
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dependent in their performance. That is, some procedures may be able to be performed in 
an alternative ordering, simultaneously, etc. 

[48] As described above, embodiments of a portable terminal including a camera 
device, a camera apparatus for a portable terminal and methods of using same have various 
advantages. In embodiments of a portable terminal and methods thereof according to the 
present invention, a sight line of the camera can be changed according to the position of a 
display portion that can be rotated or positioned with respect to the main body portion. For 
example, since the sight line of the camera and the direction orthogonal to the surface of the 
display screen, which can serve as a camera viewfinder, can be maintained substantially 
parallel to each other the user can use the camera more conveniendy. 

[49] The foregoing embodiments and advantages are merely exemplary and are not 
to be construed as limiting the present invention. For example, the spring 54 does not 
necessarily have to be a torsion spring. Also, the position of the camera may not be limited 
to the main body portion 20 by adequately structuring or designing the follower cam 60 and 
driving cam 62. The present teaching can be readily applied to other types of apparatuses. 
The description of the present invention is intended to be illustrative, and not to limit the 
scope of the claims. Many alternatives, modifications, and variations will be apparent to 
those skilled in the art. In the claims, means-plus-function clauses are intended to cover the 
structures described herein as performing the recited function and not only structural 
equivalents but also equivalent structures. 
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